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n Determination of the structure of alanine racemase
from Bacillus stearothermophilus at 1.9 Å resolution.
Jeffrey P Shaw, Gregory A Petsko and Dagmar Ringe
(1997). Biochemistry 36, 1329–1342.
Bacteria require the D-isomer of alanine as an essential
building block in the synthesis of the peptidoglycan layer of
cell walls. In the crystal structure of alanine racemase from
Bacillus stearothermophilus the monomer is composed of two
domains, an eight-stranded a/b barrel at the N terminus and a
C-terminal b strand domain. In the dimer the mouth of the a/b
barrel of one monomer faces the second domain of the other
monomer. The pyridoxal 5′-phosphate (PLP) cofactor lies in
the active site of the a/b barrel.
11 February 1997, Biochemistry
n The structure of the superantigen exfoliative toxin A
suggests a novel regulation as a serine protease.
Gregory M Vath, Cathleen A Earhart, James V Rago, Michael
H Kim, Gregory A Bohach, Patrick M Schlievert and Douglas
H Ohlendorf (1997). Biochemistry 36, 1559–1566. 
Exfoliative toxin A (ETA) causes staphylococcal scalded skin
syndrome. The X-ray crystal structure of ETA has been solved
in two crystal forms. ETA belongs to the chymotrypsin-like
family of serine proteases and cleaves substrates after acidic
residues. A loop next to the catalytic site may regulate the
proteolytic activity of ETA and a unique N-terminal domain
may also be involved in protease activation through binding a
specific receptor.
18 February 1997, Biochemistry
n Streptomyces griseus aminopeptidase: X-ray
crystallographic structure at 1.75 Å resolution. HM
Greenblatt, O Almog, B Maras, A Spungin-Bialik, D Barra,
S Blumberg and G Shoham (1997). J. Mol. Biol. 265,
620–636.
The crystal structure of Streptomyces griseus aminopeptidase is
described in its double zinc form and in its apo form. The protein
consists of a central eight-stranded b sheet, surrounded by
helices on either side. The structure is most similar to Aeromonas
proteolytica aminopeptidase and differs from bovine lens leucine
aminopeptidase in both overall structure and zinc coordination.
7 February 1997, Journal of Molecular Biology
n X-ray structure at 1.76 Å resolution of a polypeptide
phospholipase A2 inhibitor. Yancho Devedjiev, Alexander
Popov, Boris Atanasov and Hans-Dieter Bartunik (1997).
J. Mol. Biol. 266, 160–172.
This paper describes the crystal structure of an inhibitor of
phospholipase A2 (PLA2) from the venom of the Bulgarian
viper. The inhibitor has a very similar fold to PLA2 and forms a
dimer in the crystal. A lock and key mechanism of inhibition is
proposed.
14 February 1997, Journal of Molecular Biology
n NMR solution structure of the pathogenesis-related
protein P14a. César Fernández, Thomas Szyperski, Thierry
Bruyère, Paul Ramage, Egon Mösinger and Kurt Wüthrich
(1997). J. Mol. Biol. 266, 576–593.
P14a is a 15kDa protein which displays antifungicidal activity
in tomato leaves. The NMR solution structure of P14a contains
four a helices and a mixed, four-stranded b sheet which forms
a novel, complex a+b topology. Based on the structure,
biochemical functions of the protein are proposed.
28 February 1997, Journal of Molecular Biology
n Three-dimensional structure of the tyrosine kinase
c-Src. Wenqing Xu, Stephen C Harrison and Michael J Eck
(1997). Nature 385, 595–602.
The crystal structure of a large fragment of the c-Src tyrosine
kinase, comprising the regulatory and kinase domains and 
the C-terminal tail is described in a closed, inactive state.
Interactions among domains, stabilized by binding of the
phosphorylated tail to the SH2 domain, lock the molecule in a
conformation that disrupts the kinase active site and sequesters
the binding surfaces of the SH2 and SH3 domains. The structure
shows how cellular signals, or transforming mutations in v-Src,
could break these interactions to produce an open, active kinase.
13 February 1997, Nature
n Crystal structure of the anthrax toxin protective antigen.
Carlo Petosa, R John Coliler, Kurt R Klimpel, Stephen H
Leppla and Robert C Liddington (1997). Nature 385,
833–838.
Protective antigen (PA) is the central component of the three-
part protein toxin secreted by Bacillus anthracis, the organism
responsible for anthrax. The authors report the crystal
structure of monomeric PA at 2.1Å resolution and the water-
soluble heptamer at 4.5Å resolution. The monomer is
organized mainly into antiparallel b sheets and has four
domains. Removal of a 20kDa N-terminal fragment from
domain 1 allows the assembly of the heptamer, a ring-shaped
structure with a negatively charged lumen. A model of
pH-dependent membrane insertion involving the formation of
a porin-like, membrane-spanning b barrel, is proposed.
27 February 1997, Nature
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n Crystal structure of the Src family tyrosine kinase Hck.
Frank Sicheri, Ismail Moarefi and John Kuryian (1997).
Nature 385, 602–609.
The crystal structure of the tyrosine kinase Hck is described at
2.6/2.9Å resolution. Inhibition of enzymatic activity is a
consequence of intramolecular interactions of the enzyme’s
Src-homology domains SH2 and SH3, with concomitant
displacement of elements of the catalytic domain. The
conformation of the active site has similarities with that of
inactive cyclin-dependent protein kinases.
13 February, Nature
n The solution structure of a specific GAGA factor–DNA
complex reveals a modular binding mode. James G
Omichinski, Paolo V Pedone, Gary Felsenfeld, Angela M
Gronenborn and G Marius Clore (1997). Nat. Struct. Biol.
4, 122–129.
The structure of a complex between the DNA-binding domain
of the GAGA factor (GAGA-DBD) and an oligonucleotide
containing its GAGAG consensus binding site has been
determined by NMR spectroscopy. The structure shows how a
classical zinc finger complemented by an N-terminal extension
comprising a basic helix and tail can recognize DNA in a
sequence specific manner, making base specific contacts with
every base in the pentanucleotide consensus sequence
GAGAG.
February 1997, Nature Structural Biology
n The crystal structure of human rac1, a member of the
rho-family complexed with a GTP analogue. Miriam
Hirshberg, Richard W Stockley, Guy Dodson and Martin R
Webb (1997). Nat. Struct. Biol. 4, 147–152.
Rac is a small G protein that has signalling roles in the control of
cytoskeleton assembly and cell proliferation. The crystal
structure of human rac1, complexed with a non-hydrolyzable
GTP analogue, was determined at 1.38Å resolution. Comparison
with the structure of H-ras indicates that rac1 has an extra
a-helical domain that is characteristic of the rho G proteins, and
may be involved in the signalling pathway of this family.
February 1997, Nature Structural Biology
n Crystal structure of human mitochondrial single-
stranded DNA binding protein at 2.4 Å resolution. Cheng
Yang, Ute Curth, Claus Urbanke and ChulHee Kang
(1997). Nat. Struct. Biol. 4, 153–158.
Single-stranded DNA-binding (SSB) proteins are involved in
many processes that maintain the integrity of DNA. The
crystal structure of mitochondrial SSB reveals a homotetramer
formed by two dimers interacting head-to-head. This is the
first report of an atomic resolution structure of this type of
protein. The authors propose that single-stranded DNA wraps
around the tetrameric SSB protein through electropositive
channels guided by flexible loops.
February 1997, Nature Structural Biology
n Crystal structure of formate dehydrogenase H:
catalysis involving Mo, molybdopterin, selenocysteine,
and an Fe4S4 cluster. Jeffrey C Boyington, Vadim N
Gladyshev, Sergei V Khangulov, Thressa C Stadtman and
Peter D Sun (1997). Science 275, 1305–1308.
Formate dehydrogenase H (FDHH), is a 79kDa Escherichia coli
protein that oxidizes formate to carbon dioxide. The crystal
structures of the oxidized [Mo(IV), Fe4S4(ox)] form of formate
dehydrogenase H (with and without bound inhibitor) and the
reduced [Mo(IV), Fe4S4(red)] form have been determined,
revealing a four-domain ab structure with the molybdenum
directly coordinated to selenocysteine and both molybdopterin
guanine dinucleotide cofactors. These structures suggest a
detailed reaction mechanism.
28 February 1997, Science
n Structure of Bcl-xL–Bak peptide complex: recognition
between regulators of apoptosis. Michael Slatter, Heng
Liang, David Nettesheim, Robert P Meadows, John E
Harlan, Matthias Eberstadt. Ho Sup Yoon, Suzanne B
Shuker, Brian S Chang, Andy J Minn, Craig B Thompson
and Stephen W Fesik (1997). Science 275, 983–988.
The Bcl-2 family of proteins plays a central role in the
regulation of apoptotic cell death. Heterodimerization between
members of the Bcl-2 family of proteins is a key event in this
regulation. This paper reports the solution structure of a
complex between the survival protein Bcl-xL and the death
promoting region of the Bcl-2-related protein Bak. The Bak
peptide adopts an amphipathic a helix that interacts with Bcl-
xL through hydrophobic and electrostatic interactions.
14 February 1997, Science
n A conserved infection pathway for filamentous
bacteriophages is suggested by the structure of the
membrane penetration domain of the minor coat
protein g3p from phage fd. Philipp Holliger and Lutz
Riechmann (1997). Structure 5, 265–275.
Gene 3 protein (g3p), a minor protein from bacteriophage fd,
mediates infection of Escherichia coli bearing an F-pilus. The
NMR solution structure of g3p-D1 reveals a six-stranded
b barrel topologically identical to a permuted SH3 domain but
capped by an additional N-terminal a helix. The domain
appears to be highly stable which may be important for
keeping phage infective in harsh extracellular environments.
15 February 1997, Structure
n A new structural class of serine protease revealed by
the structure of the hirustasin–kallikrein complex. Peer
RE Mittl, Stefania Di Marco, Gabriele Fendrich, Gabriele
Pohlig, Jutta Heim, Christian Sommerhoff, Hans Fritz, John
P Priestle and Markus G Grütter (1997). Structure 5,
253–264.
Hirustasin is a serine protease inhibitor which binds
specifically to tissue kallikrein. The crystal structure of the
complex between tissue kallikrein and hirustasin shows that
hirustasin folds into a brick-like structure dominated by five
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disulfide bridges with a novel connectivity. Kallikrein
recognizes hirustasin by the formation of an antiparallel
b sheet between the protease and the inhibitor.
15 February 1997, Structure
n Barley lipid-transfer protein complexed with palmitoyl
CoA: the structure reveals a hydrophobic binding site
that can expand to fit both large and small lipid-like
ligands. Mathilde H Lerche, Birthe B Kragelund, Lene M
Bech and Flemming M Poulsen (1997). Structure 5,
291–306.
Plant nonspecific lipid-transfer proteins (nsLTPs) bind a
variety of very different lipids. This paper describes the NMR
structure of a nsLTP complexed with palmitoyl coenzyme A
(PCoA). The bLTP only binds the hydrophobic parts of PCoA
with the rest of the ligand remaining exposed to the solvent.
The palmitoyl chain moiety of the ligand is placed in the
interior of the protein and bent in a U-shape. The results
suggest that bLTP can accommodate long olefinic ligands by
expansion of the hydrophobic binding site, which is achieved
by conformational changes in the protein.
15 February 1997, Structure
n Crystal structure of the dihaem cytochrome c4 from
Pseudomonas stutzeri determined at 2.2 Å resolution.
Anders Kadziola and Sine Larsen (1997). Structure 5,
203–216.
Cytochromes c4 are dihaem cytochromes c found in a variety of
bacteria. They are located in the periplasm, and are able to
transfer electrons between membrane-bound reduction
systems and terminal oxidases. The crystal structure reveals
two cytochrome c-like domains related by a pseudo-twofold
axis. The different redox potentials of the two haems can be
correlated with structural features in the haem pockets.
15 February 1997, Structure
n Structure of a human lysosomal sulfatase. Charles S
Bond, Peter R Clements, Samantha J Ashby, Charles A
Collyer, Stephen J Harrop, John J Hopwood and J Mitchell
Guss (1997). Structure 5, 277–289.
Sulfatases catalyze the hydrolysis of sulfuric acid esters from a
wide variety of substrates. The authors report the structure of
N-acetylgalactosamine-4-sulfatase. The structure has two
domains, the larger of which belongs to the a/b class of
proteins and contains the active site. The active-site cysteine
residue, Cys91, is found as the sulfate derivative of the
aldehyde species, oxo-alanine. Preliminary data is presented
for crystals soaked in N-acetylgalactosamine and a catalytic
mechanism is proposed. Unexpectedly, the large domain
closely resembles alkaline phosphatase.
15 February 1997, Structure
n The crystal structure of the flavin containing enzyme
dihydroorotate dehydrogenase A from Lactococcus
lactis. Paul Rowland, Finn S Nielsen, Kaj Frank Jensen and
Sine Larsen (1997). Structure 5, 239–252.
Dihydroorotate dehydrogenase (DHOD) catalyzes the
oxidation of (S)-dihydroorotate to orotate, the fourth step in the
de novo biosynthesis of pyrimidine nucleotides. The protein
folds into an a/b barrel with the flavin cofactor sitting between
the top of the barrel and a subdomain formed by several barrel
inserts. Above the flavin ring there is a small water-filled cavity
which is proposed as the substrate-binding site.
15 February 1997, Structure
n The open conformation of a Pseudomonas lipase.
Joseph D Schrag, Yunge Li, Miroslaw Cygler, Dietmar
Lang, Tanja Burgdorf, Hans-Juergen Hecht, Rolf Schmid,
Dietmar Schomburg, Timothy J Rydel, Joel D Oliver, Larry C
Strickland, C Michelle Dunaway, Steven B Larson, John
Day and Alexander McPherson (1997). Structure 5,
187–202.
The interfacial activation of lipases results primarily from
conformational changes in the enzymes which expose the
active site and provide a hydrophobic surface for interaction
with the lipid substrate. Pseudomonas cepacia lipase (PCL) was
crystallized in the open, active conformation, and its three-
dimensional structure was determined independently in three
different laboratories. The three structures superimpose with
only small differences in the mainchain conformations. The
results show that interfacial activation of Pseudomonas lipases
involves conformational rearrangements of surface loops and
conforms to models of activation deduced from the structures
of fungal and mammalian lipases. A fourth, independent
structure is described by Kyeong Kyu Kim, Hyun Kyu Song,
Dong Hae Shin, Kwang Yeon Hwang and Se Won Suh,
Structure 5, 173–185.
15 February 1997, Structure
n The structure of an energy-coupling protein from
bacteria, IIBcellobiose, reveals similarity to eukaryotic
protein tyrosine phosphatases. Rob LM van Montfort,
Tjaard Pijning, Kor H Kalk, Jonathan Reizer, Milton H Saier
Jr, Marjolein MGM Thunnissen, George T Robillard and
Bauke Dijkstra (1997). Structure 5, 217–225.
IIBcellobiose is part of the multiprotein phosphotransferase system
in bacteria. The crystal structure reveals a single four-stranded
parallel b sheet flanked by helices on both sides. The fold of
IIBcellobiose is remarkably similar to that of the mammalian low
molecular weight protein tyrosine phosphatases, providing
insight into the mechanism of the phosphoryltransfer reactions.
15 February 1997, Structure
